ABSTRACT
INTRODUCTION
The Twenty20 form of cricket, where each team gets only twenty overs to bat, has become very popular since its introduction in June 2003. Its rules are similar to those of the one-day form, which uses fifty overs per team, but every match can be very exciting because a batsman cannot afford to leave any ball alone -each team faces only twenty overs. After the conclusion of the first World Cup Series it is interesting to look at the performances of the players and to determine the top performers. Various batting and bowling performance measures have been developed for use in test matches and in one-day internationals (ODIs) alike -cf. Lemmer (2002; 2004 & 2006 . These have been extended to take into account the strength of the opponents (Lemmer, 2007; 2008b) , or have been modified to be applicable in the case of a small number of matches played (Lemmer, 2005; 2008a) . The advent of the Twenty20 form of cricket poses a new challenge. Suitable performance measures have to be found in the light of the fact that no player has a long record of Twenty20 matches. The purpose of this paper is to show what modifications to existing measures are necessary and to use these suitably adjusted measures to analyse the performances of the players in the first Twenty20 World Cup Series.
BATSMEN
The maximum number of matches played by any batsman in the series was only seven. Their scores have been obtained from Cricinfo (2007a) . It was decided to consider those batsmen who had batted in at least three innings. A measure that could be used (cf. Basevi & Binoy (2007) ) is Calc = R 2 /(out × B), where R is the total number of runs scored, 'out' the number of times the batsman was out and B the number of balls faced. Hence Calc = (R/out) × (R/B) = AVE × (SR/100) with AVE = R/out the ordinary average as defined by the cricketing community and SR = 100 × R/B the strike rate. In Lemmer (2008a) it was shown that AVE is not a suitable measure in the case of a batsman who had played a small number of innings and was not out in a large proportion of his innings. Let 'n' denote the total number of scores of a batsman, 'sumout' the sum of his out scores, 'sumno' the sum of his not out scores, 'avno' the average of his not out scores, e 2 = (sumout + 2 × sumno)/n and e 6 = (sumout + f 6 × sumno)/n where f 6 = 2.2 -0.01 × avno.
In Lemmer (2008a) it was reasoned that if a batsman had a not out score, he could have scored more runs, had he had the opportunity to bat until he got out. It was shown that, on average, he could have been expected to double his score. This was the motivation for the formula e 2 where the factor '2' has the effect of doubling each not out score. Many other possible factors have also been considered and the conclusion was that e 6 with factor f 6 was the best overall, with e 2 in second place. It was shown that e 2 and e 6 are generally closely related (cf. Figure 2 and Table 6 in Lemmer, 2008a) and are much more sensible to use than AVE. Subsequent extensive case studies have shown that very large not out scores may cause the difference between e 2 and e 6 to be large ( ≥ 10). It is therefore recommended that e 26 = (e 2 + e 6 )/2 rather than AVE should be the pivotal quantity in the measure to be used. Some of the top scoring batsmen had large ( ≥ 0.40) not out proportions -cf. Table 1 columns 3 and 4. Note the large difference between AVE and e 26 in the case of most batsmen who had two or more, not out scores. The measure BP*, defined in Lemmer (2008a) for a short series, now comes into consideration, but for batsmen who had not played international Twenty20 matches before the series the career consistency and career strike rate, which are required in the formula, do not exist. Returning to the construction of the batting performance measure (BP) on p. 59 in Lemmer (2004) , guidelines can be obtained on how to find a suitable measure. The exponentially weighted average (EWA) is replaced by e 26 . Given all the batsmen's short international Twenty20 careers, the consistency measure can again not be incorporated since it is known that the consistency coefficient (CC) varies much in the initial part of a batsman's career. The strike rate, on the other hand, can be used. Firstly, each batsman's strike rate has to be compared with a reference value, and it was mentioned by Varghese (2007) that the average value of SR for all the batsmen in the Twenty20 World Cup Series was 124.03. The value used is not critical because it does not influence the ranking of the batsmen. Let R = SR/124.03. In Lemmer (2004) it was argued that for limited overs matches one should define the strike rate adjustment by RP = R 0.43 . This has recently been updated to RP = R 0.50 . Until sufficient data becomes available for international Twenty20 matches, the exponent 0.50 is the most logical one to use. The suggested formula of batting performance in the series, derived from BP, now becomes BP 26 = e 26 × RP = e 26 × (SR/124.03) 0.50 . By using the exponent 0.50 the effect of SR is scaled down to have a smaller effect than SR in Calc.
In Table 1 the batsmen with averages over fifteen (the rest have been deleted in order to shorten the list) are ranked according to BP 26 . In order to give ranks also according to Calc for comparison purposes, Sharma, whose average is undefined, because he was not out in all three of his innings, is artificially allocated the rank 1 (otherwise he would fall out of the comparison because he has no average, leaving 45 cases in one ranking and 46 in the other). Obviously one expects the two rankings to be closely related, but there are players whose ranks according to the two measures differ markedly. Schofield scored 24 runs in four innings and was not out in three cases. This gave him AVE = 24, but the more realistic e 26 = 12. South Africa's batsmen performed well, with Kemp in second position, Gibbs fourth and Albie Morkel tenth.
BOWLERS
A bowler who had played in three matches in the series could have bowled twelve overs. Data has been obtained from Cricinfo (2007a) . All the bowlers who had bowled at least twelve overs were considered. Basevi and Binoy (2007) gave a formula that can be used to measure bowling performance. Let B be the number of balls bowled, R the number of runs conceded and W the number of wickets taken, then their formula is Calc = R 2 /(W × B), which can also be written as Calc = A × E/6 where A is the average number of runs scored per wicket taken and E the economy rate. The requirement for the use of Calc is that a bowler should have bowled at least two hundred balls. This requirement is obviously not met. In Lemmer (2005) These weights are those obtained for ODIs. Ideally speaking, weights should be calculated specifically for international Twenty20 matches, but to date no batsman had played a sufficient number (at least twenty) of such matches. It may be reasoned that a batsman's batting ability in Twenty20 matches will be similar to his batting ability in ODIs, so the ODI weights are used until enough Twenty20 data becomes available.
In Table 3 the bowlers who had bowled at least twelve overs are ranked according to CBR*. Their ranks according to Calc are also given for comparative purposes. Note that for most of the top ranked bowlers W* is markedly larger than W. This is due to the fact that they have mainly taken the wickets of top and middle order batsmen, whose weights are larger than one. R Singh with W = 12 and W* = 14.17 took wickets of batsmen numbers 1, 1, 1, 2, 2, 3, 4, 5, 6, 7, 8, 10 and he ranks third (not fifth as in the case of Calc). Gul, on the other hand, took most wickets (13) but is ranked fifth (not second as in the case of Calc) because 46% of the wickets he took were those of lower order batsmen (7, 7, 9, 10, 10, 11) . 
CONCLUSION
Measures specifically adapted to measure performance in the case of a small number of matches have been used to rank the batsmen and bowlers in the first Twenty20 World Cup Series. In both rankings examples have been given of players who would have been ranked differently if ordinary measures had been used. In order to be fair, the most reliable measures should always be used.
The Calc formulas for batting and bowling are simple to calculate, but it was shown here that they are not suitable in the case of a small number of matches. In a recent study of the performances of seventeen South African batsmen in their List-A careers (i.e. one-day matches on local and at international level combined) Mark Boucher was ranked twelfth according to Calc but fourth according to the batting performance measure BPW of Lemmer (2008b) . Similarly, among eighteen bowlers Jacques Kallis was ranked thirteenth according to Calc, but third according to the current bowling performance measure CBPW of Lemmer (2008b) .
The desire to adjust measures like BPW, CBPW and others for use in Twenty20 cricket and to revisit the weights in Table 2 will not be realized soon because a lot of additional data must become available to do the work properly. Unfortunately the number of international Twenty20 matches is restricted by the International Cricket Council, with the result that players' data grows slowly.
From the results of this study it is interesting to note that India, who won the Twenty20 World Cup, had only one batsman among the top ten batsmen and two bowlers among the top ten bowlers. Pakistan, who came second, also had only one batsman and two bowlers among the top ten. This clearly shows that cricket is a team sport and that the result of a match depends on team effort and not only on individual performances.
